Characterization of the mannitol catabolic operon of Corynebacterium glutamicum.
Corynebacterium glutamicum encodes a mannitol catabolic operon, which comprises three genes: the DeoR-type repressor coding gene mtlR (sucR), an MFS transporter gene (mtlT), and a mannitol 2-dehydrogenase gene (mtlD). The mtlR gene is located upstream of the mtlTD genes in the opposite orientation. In spite of this, wild-type C. glutamicum lacks the ability to utilize mannitol. This wild-type phenotype results from the genetic regulation of the genes coding for mannitol transport and catalytic proteins mediated by the autoregulated MtlR protein since mtlR mutants grow on mannitol as the sole carbon source. MtlR binds to sites near the mtlR (two sites) and mtlTD promoters (one site downstream of the promoter), with the consensus sequence 5'-TCTAACA-3' being required for its binding. The newly discovered operon comprises the three basic functional elements required for mannitol utilization: regulation, transport, and metabolism to fructose, further processed to the common intermediate of glycolysis fructose-6-phosphate. When relieved from MtlR repression, C. glutamicum, which lacks a functional fructokinase, excretes the fructose derived from mannitol and imports it by the fructose-specific PTS. In order to use mannitol from seaweed biomass hydrolysates as a carbon source for the production of useful commodity chemicals and materials, an overexpression system using the tac promoter was developed. For congruence with the operon, we propose to rename sucR as the mtlR gene.